Carbonic anhydrase activity in different placenta types: a comparative study of pig, horse, cow, mink, rat, and human.
The placenta has multiple functions, being the organ which provides oxygen and nutrients to the developing conceptus. In the placenta, the enzyme carbonic anhydrase (CA) may provide ions for exchange with Na+, K+, and Cl- in transepithelial movement of ions and fluid, as well as facilitating carbon dioxide diffusion. It can also be active in intermediary metabolism, such as gluconeogenesis, urea, and fatty acid synthesis. Placental material from pig, horse, cow, mink, rat, and human was therefore investigated, representing placenta types with variations in shape, internal architecture, and nature of the interhemal barrier. After glutaraldehyde fixation, sections were stained by a histochemical CA-method demonstrating all active isozymes. The most striking feature in common was a positive reaction in the maternal capillaries, when present, as in pig, horse, cow, and mink. In the maternal epithelium, the activation of CA was only observed in the pig, which also exhibited the strongest activity at the maternal interface, which reacted moderately in rat, weakly in horse, and was not visible in cow and human. The trophoblast was positive in pig and rat, whereas it was negative in horse, cow, human, and mink placentae except for few scattered trophoblast cells in pig, horse, and cow, which showed very intense activity. In the fetal capillaries, a positive reactivity was only observed in mink and human. The utilization of CA in placental transfer and metabolism is thus highest in the pig, rat, and mink, compared with horse, cow, and human. It can therefore be concluded that the activation and localization of CA in the placental interhemal barrier varies considerably among species.